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Figure S1. The diagram of SnO: product synthesis procedures.
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Chemicals and materials

Tin (II) chloride dihydrate (SnO2), Hexadecyl trimethyl ammonium Bromide (CTAB)
and Sodium hydroxide (NaOH) were purchased from Shanghai Yien Chemical Technol-
ogy Co., LTD. Ethanol absolute were supplied by Tianjin Kemiou Chemical Reagent Co.,
LTD. All of these materials were analytically pure and utilized directly.

Band scheme confirmation

Energy band gap (Es) about pure SnO: was calculated according to the following Ku-
belka- Munk formula:

ahv=A(hv-E )"’ (Equation S1)

where a, h, v and A are the absorption coefficient, Planck's constant, the optical coefficient
frequency and the proportionality constant[1-3].

The Evs and Ecs values of SnO2 was calculated using the following formula:

Eve=y - Ee + 1/2Eg (Equation S2)

Ecs=Evs - Eg (Equation S3)
X corresponds to the electronegativity of semiconductors, and E. may be 2.91eV. E; refers
to the band gap of a semiconductor. The y values for SnO: can be obtained by the follow-
ing function[4]:

Xsn02=(X(sm'X©0?)3 (Equation S4)
where X represents the absolute electronegativity of elements, and the absolute electro-
negativity values of Sn and O are 4.30 eV and 7.59 eV[5-6] and the absolute electronega-
tivity values of SnO: is 6.28 eV . Therefore, the Ecs values for SnO2 was calculated to be
0.65 eV , while the related Evs values was 2.91 eV, respectively.
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The proposed reaction pathway for SnOx.

SnOzthv — (e+ht) (Equation S5)
h+H20—H*+(*OH") (Equation S6)
h*/e OH+dye—degradation+products (Equation S7)

Radical scavengers experiments

Nitrogen will be introduced into the bottom of the tube to create a uniform bubble to
capture superoxide radicals. All the other conditions remain unchanged.

Characterization

The microstructure of the specimens was determined via X-ray diffraction (XRD) in
the 20 range of 10-80° by using the Cu target (A, Ka= 1.54056 A) to generate X-ray radia-
tion. The instrument was operated at 40 kV and 30 mA with a scanning rate of 6 °/min and
a step size of 0.02°. Transmission electron microscopy (TEM) was employed to investigate
the micromorphology and the microstructure by using an operating voltage of 200 kV.
The morphology of the specimens was detected via scanning electron microscopy (SEM)
with a 3.0 kV working voltage beam. The X-ray photoelectron spectroscopy (XPS) charac-
terization of the specimens was performed on a photoelectron spectrometer. The UV-Vis
absorption spectra of the specimens were recorded by using an ultraviolet-visible near-
infrared spectrometer.
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